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GHVLJQVSDFH:H IRFXVRQD VSHFLILFRSWLPL]DWLRQ WHFKQLTXHZKHUH LQRUGHU WR UHGXFH WKHGHVLJQFRVW WKHDFFXUDWHKLJKILGHOLW\
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PRGHO RI GLIIHUHQW PHVK UHVROXWLRQ D &)' PRGHO ZLWK D GLIIHUHQW OHYHO RI FRQYHUJHQFH RU D FRPELQDWLRQ RI WKH
DIRUHPHQWLRQHG PRGHOV 7KH IXQGDPHQWDO GLIIHUHQFH RI WKLV DSSURDFK FRPSDUHG WR WKH IXQFWLRQDO VXUURJDWH PRGHOLQJ
DSSURDFKLVWKDWWKHNQRZOHGJHDERXWWKHSK\VLFDOV\VWHPRILQWHUHVWLVHPEHGGHGLQWKHORZILGHOLW\PRGHO7KLVDOORZVXV
WR REWDLQ D UHODWLYHO\ DFFXUDWH VXUURJDWHPRGHOZLWK JRRG JHQHUDOL]DWLRQ SURSHUWLHV XVLQJ D YHU\ ORZ DPRXQW RI KLJK





























'XH WR XQDYRLGDEOH PLVDOLJQPHQW EHWZHHQ WKH SUHVVXUH GLVWULEXWLRQV RI WKH KLJKILGHOLW\ PRGHO DQG LWV 6353
VXUURJDWH LW LV QRW FRQYHQLHQW WR KDQGOH WKH GUDJ FRQVWUDLQW GLUHFWO\ EHFDXVH WKH GHVLJQ WKDW LV IHDVLEOH IRU WKH
VXUURJDWHPRGHOPD\ QRW EH IHDVLEOH IRU WKHKLJKILGHOLW\PRGHO ,QSDUWLFXODU WKHGHVLJQREWDLQHG DV D UHVXOW RI
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KDQGOHGGLUHFWO\:HXVHE LQRXUQXPHULFDOVWXGLHV+HUHWKHSUHVVXUHGLVWULEXWLRQIRUWKHVXUURJDWHPRGHO













$VKDSHSUHVHUYLQJ UHVSRQVHSUHGLFWLRQ 6353PHWKRGRORJ\ZDV LQLWLDOO\ LQWURGXFHG LQ >@ LQ WKHFRQWH[WRI






















EH SUHGLFWHG XVLQJ WKH DFWXDO FKDQJHV RI &SF 7KH FKDQJH RI &SF LV GHVFULEHG E\ WKH WUDQVODWLRQ YHFWRUV
FRUUHVSRQGLQJWRFHUWDLQILQLWHQXPEHURILWVFKDUDFWHULVWLFSRLQWV7KHVHWUDQVODWLRQYHFWRUVDUHVXEVHTXHQWO\XVHG
WRSUHGLFWWKHFKDQJHRI&SIZKHUHDVWKHDFWXDO&SIDWWKHFXUUHQWGHVLJQ&SI[LLVWUHDWHGDVDUHIHUHQFH
)LJXUH D VKRZV WKH SUHVVXUH GLVWULEXWLRQ&SF RI WKH ORZILGHOLW\PRGHO DW[L   >PS WF@7   >  @7
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LZLOOGHQRWHDFXUUHQW









SRLQWV IRU WKRVHSDUWVRI WKHSUHVVXUHGLVWULEXWLRQ WKDWDUH ³VWHHS´)LJXUHEVKRZV WKH IXOO VHWRIFKDUDFWHULVWLF
SRLQWVLQLWLDOSRLQWVDUHGLVWLQJXLVKHGXVLQJODUJHUPDUNHUV7KHVSHFLILFDOORFDWLRQRIWKHDGGLWLRQDOFKDUDFWHULVWLF
SRLQWVLVQRWFULWLFDOIRUWKHSHUIRUPDQFHRIWKHDOJRULWKP





5LJRURXV IRUPXODWLRQ RI WKH 6353 WHFKQLTXH FDQ EH IRXQG LQ >@:H RPLW WKH GHWDLOV KHUH IRU WKH VDNH RI
EUHYLW\ ,W VKRXOG EH PHQWLRQHG WKDW WKH 6353 PRGHO DVVXPHV WKDW WKH KLJK DQG ORZILGHOLW\ PRGHO SUHVVXUH
GLVWULEXWLRQV KDYH FRUUHVSRQGLQJ VHWV RI FKDUDFWHULVWLF SRLQWV 7KLV LV XVXDOO\ WKH FDVH IRU WKH SUDFWLFDO UDQJHV RI
GHVLJQ YDULDEOHV EHFDXVH WKH RYHUDOO VKDSH RI WKH GLVWULEXWLRQV LV VLPLODU IRU ERWK PRGHOV ,Q FDVH RI D ODFN RI
FRUUHVSRQGHQFHRULJLQDOGHILQLWLRQVRIFKDUDFWHULVWLFSRLQWVDUH UHSODFHGE\ WKHLU FORVHVW FRXQWHUSDUWV7KH W\SLFDO











































,Q WKLV VWXG\ ZH DSSO\ WKH 6353 RSWLPL]DWLRQ WHFKQLTXH WR VKDSH RSWLPL]DWLRQ RI GLIIHUHQW VL]HV LQ RUGHU WR
LQYHVWLJDWH WKH UHODWLRQVKLSEHWZHHQ WKHSUREOHPVL]HDQG WKHFRPSXWDWLRQDOFRVWRI WKHRSWLPL]DWLRQSURFHVV:H





,Q WKH1$&$ IRXUGLJLW SDUDPHWHUL]DWLRQPHWKRG >@ WKH DLUIRLO VKDSH LV GHILQHGE\ WKUHHSDUDPHWHUVP WKH
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$ VLQJOH&)' VLPXODWLRQ FRQVLVWV LQ JHQHUDO RI IRXU VWHSV WKH JHRPHWU\ JHQHUDWLRQPHVKLQJRI WKH VROXWLRQ








ZLWKGLVWDQFH IURP WKH DLUIRLO VXUIDFH7KH FRPSXWHU FRGH ,&(0&)' >@ LV XVHG IRU WKHPHVK JHQHUDWLRQ7KH
IUHHVWUHDP0DFKQXPEHUVWDWLFSUHVVXUHDQGDQJOHRIDWWDFNDUHSUHVFULEHGDWWKHIDUILHOGERXQGDU\
































































7KH ORZILGHOLW\ &)' PRGHO LV FRQVWUXFWHG LQ WKH VDPH ZD\ DV WKH KLJKILGHOLW\ PRGHO EXW ZLWK D FRDUVHU
FRPSXWDWLRQDOPHVKDQGUHOD[HGFRQYHUJHQFHFULWHULD)RUWKHORZILGHOLW\PRGHOZHXVHWKHFRDUVHPHVKLQWKHJULG
VWXG\SUHVHQWHGLQ)LJDZLWKPHVKFHOOV7KHIORZVROXWLRQKLVWRU\IRUWKHORZILGHOLW\PRGHOVKRZQLQ
)LJD LQGLFDWHV WKDW WKHOLIWDQGGUDJFRHIILFLHQWVDUHQHDUO\FRQYHUJHGDIWHUWRLWHUDWLRQV7KHPD[LPXP
QXPEHURILWHUDWLRQVLVVHWWRIRUWKHORZILGHOLW\PRGHO7KLVUHGXFHGWKHRYHUDOOVLPXODWLRQWLPHWRPLQXWHV
$FRPSDULVRQRIWKHSUHVVXUHGLVWULEXWLRQVVKRZQLQ)LJELQGLFDWHVWKDWWKHORZILGHOLW\PRGHOLQVSLWHRIEHLQJ
EDVHG RQ PXFK FRDUVHU PHVK DQG UHGXFHG IORZ VROYHU LWHUDWLRQV FDSWXUHV WKH PDLQ IHDWXUHV RI WKH KLJKILGHOLW\
PRGHOSUHVVXUHGLVWULEXWLRQTXLWHZHOO7KHELJJHVWGLVFUHSDQF\LQWKHGLVWULEXWLRQVLVDURXQGWKHVKRFNRQWKHXSSHU
VXUIDFHOHDGLQJWRDQRYHUHVWLPDWLRQRIERWKOLIWDQGGUDJ)LJD
7KHUDWLRRIVLPXODWLRQ WLPHVRI WKHKLJKDQG ORZILGHOLW\PRGHO LQ WKLVFDVH VWXG\ LV ,QPDQ\FDVHV WKH
VROYHU GRHV QRW IXOO\ FRQYHUJHZLWK UHVSHFW WR WKH UHVLGXDOV DQGJRHVRQXS WR LWHUDWLRQV7KHQ WKHRYHUDOO
HYDOXDWLRQWLPHRIWKHKLJKILGHOLW\PRGHOJRHVXSWRPLQXWHV,QWKRVHFDVHVWKHUDWLRRIVLPXODWLRQWLPHVRIWKH



























































DUH XVHG LQ WKH RWKHU WZR 7R HQVXUH WKDW UHDOLVWLF DLUIRLO VHFWLRQV DUH REWDLQHG ZLWK WKH %p]LHU FXUYH




 DQGRQ WKHQRQGLPHQVLRQDO FURVVVHFWLRQDO DUHD$PLQ  7KH LQLWLDO GHVLJQV LQ DOO GHVLJQ FDVHV DUH
















KLJKILGHOLW\ LWHUDWLRQV WKHFRVW LV OHVV WKDQ IRU&DVH OHVV WKDQ IRU&DVH DQG IRU&DVH)LJXUHF
VKRZVWKHYDULDWLRQLQWKHFRPSXWDWLRQDOFRVW7KXVWKHGHVLJQRSWLPL]DWLRQFRVWLQFUHDVHVPRUHRUOHVVOLQHDUO\LQ
WHUPVRIWKHQXPEHURIDOJRULWKPLWHUDWLRQV7KHZRUVHWKDQOLQHDULQFUHDVHRIWKHRYHUDOOFRVWLVPRVWO\GXHWRWKH
VXUURJDWH PRGHO RSWLPL]DWLRQ LQGLFDWLQJ WKDW IXUWKHU UHGXFWLRQ RI WKH RSWLPL]DWLRQ FRVW FDQ EH REWDLQHG E\
LPSURYLQJHIILFLHQF\RIWKLVSDUWLFXODUVWHSRIWKHGHVLJQSURFHVV
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'9V1F LV WKHQXPEHURI ORZ
ILGHOLW\PRGHOHYDOXDWLRQVDQG1ILVWKHQXPEHURIKLJKILGHOLW\PRGHOHYDOXDWLRQV$OOWKHQXPHULFDOYDOXHVDUHIURPWKHKLJKILGHOLW\PRGHO
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:H KDYH LQYHVWLJDWHG WKH VFDOLQJ SURSHUWLHV RI D PXOWLILGHOLW\ VKDSH RSWLPL]DWLRQ DOJRULWKP 7KH UHODWLRQVKLS





SDUWLFXODU ZKHQ XVLQJ FRDUVHU PHVK UHVROXWLRQ &)'PRGHOV WKH QHFHVVDU\ PHVK GHQVLW\ QHHGV WR EH LQYHVWLJDWHG
0RUHRYHUWKHRSWLPL]DWLRQWHFKQLTXHQHHGVWREHDEOHWRKDQGOHWKHQXPHULFDOQRLVHLQWKHORZILGHOLW\PRGHO
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